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Spontaneous, natural perineal trauma is a common complication faced by women following vaginal de-
livery. Most women in Western countries deliver in the supine position, which is typically accompanied by
non-ambulatory movement restriction. The current literature suggests this position provides little physiologi-
cal benefit to the mother. Therefore, this systematic review aimed to investigate, 1) restrictive, non-ambulatory
Western birth practices in terms of perineal integrity, 2) freedom of movement birth practices in terms of
perineal integrity. Seven randomized controlled trials were evaluated. Each study compared a non-supine
position, either the squatting or sitting position, to the supine position and reported the incidence of various
degrees of spontaneous perineal tears. A meta-analysis was performed and the relative risk was calculated for
each study. A random-effects summary estimate was calculated and the overall relative risk was reported as
4.4108 with a 95% confidence interval of 3.1514-6.1736 and a p-value of<0.0001 (alpha level of<0.05). Results
suggest that the supine position is associated with reduced spontaneous perineal trauma. Future research is
needed to determine the physiological benefits of restrictive, non-ambulatory and freedom of movement birth
practices on a wide variety of maternal outcomes.
I. Introduction
IN 2013, approximately 2.6 million women gave birth in the United States, of which 67.3% delivered their childvaginally.1 Nearly 1.5 million (85%) of those women encountered some degree of perineal trauma.2 Perineal
trauma is categorized into four degrees that increase in severity. Perineal trauma ranges from first degree, which is
classified by superficial tearing of the perineal skin, to fourth degree, which constitutes tearing of the internal and
external anal sphincter as well as the anal epithelium (table 1). Approximately 33% of spontaneous perineal trauma
requires suturing, which can lead to a wide range of complications such as chronic perineal pain, dyspareunia, urinary
incontinence, and fecal incontinence.2, 3
Table 1: Degree classifications of perineal trauma as defined by Kettle C, et al., (2011).2
Degree Presentation
First Laceration of perineal skin only
Second Laceration of perineal muscles andskin
Third (a,b, and c)
Laceration of the anal sphincter
complex
3a) <50% of external anal
sphincter is lacerated
3b) >50% of external anal
sphincter is lacerated
3c) Internal and external anal
sphincter are lacerated
Fourth Laceration of the anal sphinctercomplex and anal epithelium
Spontaneous perineal trauma can result in serious health complications that can negatively impact a woman’s life
postpartum. Perineal trauma has only recently been discovered to be a risk factor for postpartum dyspareunia (difficult
or painful sexual intercourse).4 In fact, at three months postpartum, women who suffered a second-degree laceration
experienced an 80% increase and women who suffered a third-degree laceration experienced a 270% increase in the
frequency of dyspareunia, as compared to women with no perineal trauma.4 Third-degree perineal trauma is also
associated with high levels of postpartum fecal incontinence.5 Third-degree lacerations require surgical repair and
during this repair the surgeon often fails to properly reconnect the entire anal sphincter, which results in a disruption
of the sphincter muscles.5 Although third-degree perineal tears are not common in most deliveries (approximately 6
out of 1,000 deliveries), the surgical repair often yields an unsatisfactory outcome that impacts the patient’s quality
of life.5 A reduction in perineal trauma would reduce the incidence of postpartum complications that can potentially
impede women’s physical wellbeing.
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The position a mother assumes during the second stage of labor may help to reduce the incidence of spontaneous
perineal trauma. Common practices regarding birthing positions have varied throughout time and history. For example,
in the seventeenth century the French obstetrician Francois Mauriceau introduced the supine position, which forever
changed birthing practices in the Western world.6 In Western societies the supine position quickly replaced traditional
non-supine positions, such as the sitting and the squatting position (figure 1).
Figure 1: Depiction of the supine and non-supine (i.e., squatting and sitting) positions as defined by Terry R, et al.,
(1998) and Hanson L, et al., (2006).7, 8
The supine position remains the most commonly used birthing position in the United States today. Survey data
from 2002 reports that approximately 75% of women who gave vaginal birth in the United States delivered in the
supine position. Similarly 75% of the mothers surveyed were also movement restricted during the second stage of
labor.9 Movement restriction is often assigned to the patient directly by the attending medical provider or indirectly
through the use of epidural analgesia and/or a variety of maternal and fetal monitoring equipment that does not allow
for movement.8 These types of restrictive, non-ambulatory practices are associated with modern Western medical care
during labor and delivery. It is likely that women are assigned to both the supine position and subsequent movement
restriction. Whether this assignment is direct or indirect, women are often left with little autonomy over decisions
regarding their birthing experience.
If the supine position can provide improvements in maternal outcomes then the overwhelming use and assignment
of the supine position may be warranted. However, research suggests instead that there are various physiological
benefits to non-supine positions during the second stage of labor. These benefits include, “increased uterine pressure,
more effective bearing down efforts, improved fetal positioning, reduced risk of aorto-caval compression and increased
diameters of the pelvis.”10 Improved fetal positioning and increased diameter of the pelvis correlate most directly with
preventing perineal trauma. Fetal malpositioning is associated with higher rates of third and fourth degree perineal
trauma due to the increased difficulty of labor and to the increased rates of assisted instrumental delivery (figure
2).11 A study assessing a variety of spontaneous perineal trauma risk factors found that when forceps were used to
assist in delivery there was a 46% increase in the rates of perineal tears.12 Non-supine positions are also associated
with an increased sagittal outlet diameter, interspinous diameter, and intertuberous diameter, which result in a greater
ease of labor and width of the birth canal thus reducing the likelihood of perineal trauma (figure 3).13 The evidence
in support of the non-supine position suggests that it may provide benefits for mothers during the second stage of
labor. Nevertheless, an overwhelming majority of the population continues to use the supine position. Therefore, an
investigation into the benefits and harms of the supine position versus non-supine positions is justified.
This systematic review of randomized controlled trials aims to investigate supine versus non-supine maternal
positioning during the second stage of labor and incidence of spontaneous perineal trauma. The supine position was
reviewed versus two non-supine positions, sitting and squatting. Most of the current research focuses on one alternative
position, sitting or squatting, versus the supine position. However, in this systematic review various positions were
analyzed in order to mimic maternal freedom of movement during the second stage of labor. The aim of this systematic
review is two fold: 1) to evaluate restrictive, non-ambulatory Western birth practices in terms of perineal integrity, 2)
to investigate freedom of movement birth practices in terms of perineal integrity.
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Figure 2: Examples of fetal malpositioning as defined by The National Library of Medicine (2014).14
Figure 3: Depiction of the three pelvic diameters that increase in non-supine positions adapted from Michel S, et al.,
(2002).13
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II. Methods
The Quality of Reporting of Meta-Analyses (QUOROM) guidelines were used to ensure proper technique and
structure of this systematic review with meta-analysis.15 See appendix B.
A. Search Methods
The Google Scholar database was used to locate all seven of the randomized controlled trials evaluated in this
systematic review. The search was restricted to studies written in English, studies available for free through the
University of Colorado at Boulder network, and clinical trials (or randomized controlled trials). The search began in
August 2015 and concluded in January 2016. Figure 4 details the search methods used to find the studies included in
this systematic review.
Figure 4: Flow chart describing the search methods used to locate the seven studies included in this systematic review.
B. Inclusion Criteria
In order for a study to be included in this systematic review it had to meet the following inclusion criteria: 1)
dependent variable was spontaneous perineal trauma/tear (any degree: 1-4); 2) approximately half of the subjects were
randomly assigned to the experimental group (the non-supine position (sitting, squatting)) and the other half randomly
assigned to the control group (the supine position (recumbent, on back)); 3) sample size of at least 100 deliveries;
4) must include the relative risk measure of effect or the raw data to calculate it; 5) subjects must be classified as
“low risk” (cephalic presentation of a singleton fetus, >34 weeks gestation, no contraindications to vaginal delivery);
6) written in English; 7) available for free through the University of Colorado at Boulder network; 8) study must be
classified as a randomized controlled trial.
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C. Validity Assessment
To assess the risk of bias in each of the studies used in this systematic review “The Cochrane Collaboration’s
Tool for Assessing Risk of Bias in Randomised [sic] Trials” was used.16 This tool assesses five main categories of
bias: selection bias, performance bias, detection bias, and attrition bias, and reporting bias. This tool was not used to
exclude studies from the systematic review, but rather to provide an assessment and visual representation of the bias
present in each of the studies (table 2). It is important to note that each study yielded a high or unknown risk of bias
in at least one of the categories. This is an indication of the presence of bias in all seven of the studies and thus the
results of the meta-analysis should be treated as such. Note: appendix C and D explain the categories of bias used in
this tool as well as detail the rationale used to assign risk of bias for each study. The category “Blinding of Participants
and Personnel” was deemed not applicable, as it was not possible to blind the participants or personnel to the subject’s
assigned position.
Table 2: Assessment of the probability of bias using “The Cochrane Collaboration’s Tool for Assessing Risk of Bias
in Randomised [sic] Trials.”16
Study
Random
Sequence
Generation
Bias
Allocation
Concealment
Bias
Blinding of
Outcome
Assessment
Bias
Incomplete
Outcome Data
Bias
Selective
Reporting Bias
Stewart P, et al.,
(1983)17
Low Probability Low Probability Unknown Low Probability Low Probability
Nasir A, et al.,
(2007)18
High
Probability
High
Probability
Unknown Low Probability Low Probability
Bomfim-
Hyppolito S, et
al., (1998)19
Low Probability Low Probability
High
Probability
Low Probability Low Probability
de Jong P, et al.,
(1997)20
Low Probability Low Probability Unknown Low Probability Low Probability
Crowley P, et
al., (1991)21
Low Probability Low Probability Unknown Low Probability Low Probability
Turner M, et al.,
(1986)22
Unknown Low Probability Unknown Low Probability Low Probability
Gupta J, et al.,
(1989)23
Low Probability Low Probability Unknown
High
Probability
Low Probability
D. Study Characteristics
A combined total of 3,034 deliveries were studied in this systematic review with participants ranging in age from
approximately twenty to thirty-four years old. All seven studies included in this systematic review were conducted
as randomized controlled trials, meaning the participants were randomly allocated to either the control group (supine
position) or experimental group (non-supine position). All participants in the studies were classified as having low-risk
pregnancies. Low risk was defined as>34 weeks gestation at the time of the study, cephalic presentation of a singleton
fetus, and no contraindications to vaginal delivery. Both multiparous (women who have previously had at least one
child) and nulliparous (women who have not previously had any children) women were included in each of the studies
with the exception of Crowley P, et al., (1991), which only included nulliparous women.21 The studies differed in
terms of the specific non-supine position assigned to the experimental group (sitting versus squatting), but all seven
of the studies instructed participants to maintain their assigned position throughout the second stage of labor. The
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second stage of labor begins with full dilation of the cervix and ends with the delivery of the infant. Due to the nature
of the intervention, there were various levels of attrition as women entered the second stage of labor and could no
longer maintain their assigned position due to preference or physical inability. The individual studies did not explicitly
describe the system of classification used to report perineal trauma, however the aforementioned nomenclature (table
1) is well accepted in many countries as the standard.2, 24, 25, 26 Therefore, it is likely that all studies used the same
system of classification. Based on this assumption there is limited clinical heterogeneity. Table 3, on the following
page, details the characteristics of each study included in this systematic review.
E. Quantitative Data Synthesis
Relative risk was used as the principle measure of effect for the meta-analysis. Relative risk provides the proba-
bility of an event occurring in an experimental group (non-supine position, sitting or squatting) versus a control group
(supine position). Relative risk is calculated using a standard 2x2 contingency table (table 4) and the formula listed
below. Raw data from each of the seven studies was used to calculate the relative risks: see appendix E.
Table 4: Example of a 2x2 contingency table and the relative risk formula as defined by VassarStats (2015).27
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position
a - number of women who
delivered in the
non-supine position and
had perineal trauma
b - number of women who
delivered in the
non-supine position and
did not have perineal
trauma
n1 - total number of
women who delivered in
the non-supine position
Supine Position
c - number of women who
delivered in the supine
position and had perineal
trauma
d - number of women who
delivered in the supine
position and did not have
perineal trauma
n2 -total number of
women who delivered in
the supine position
Relative Risk =
a
n1
/
c
n2
(1)
In the context of this meta-analysis, a relative risk greater than 1 means that the experimental group (non-supine
position) is more likely to encounter perineal trauma as compared to the control group (supine position) and vice versa
for a relative risk less than 1. A relative risk equal to 1 means the risk of perineal trauma does not differ between the
control and experimental groups.28 The VassarStats program was used to calculate the 95% confidence intervals for
each of the studies.27 A 95% confidence interval is interpreted to mean there is a 95% chance that the relative risk is
located in the calculated interval.29 As sample size increases the 95% confidence interval decreases because there is
greater precision in the estimation of the true relative risk.29 The standard error for each study was calculated using
the following formula provided by Dr. Matthew McQueen.
Standard Error =
log(upper confidence interval)− log(lower confidence interval)
3.92
(2)
Standard error represents the reliability of the relative risk. A large standard error indicates that the calculated
relative risk is likely not reliable, which is typically associated with a study with a small sample size. A small standard
error indicates that the relative risk is likely representative of the true relative risk.27 A small standard error results in
the study receiving a larger weight in the meta-analysis, as it is likely a more reliable estimate. Weight is determined
using the inverse variance, thus a study with low variance (i.e., large sample size) is assigned a greater weight than a
study with a high variance (i.e., small sample size).
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Table 3: Characteristics of the seven studies included in this systematic review.
Study Country
Sample
Size
(vaginal
deliveries)
Mean Age
(years) ±
Standard
Deviation
(non-supine
vs.supine)
Degree
of
Tear(s)
Assessed
Non-
Supine
Position
Assigned
Number of
Multi-
parous
versus
Nulli-
parous
Deliveries
Measured
Maternal
Outcomes
Stewart P,
et al.,
(1983)17
Scotland 184
Raw data
reported, no
significant
difference
between
groups
1st, 2nd Sitting
Multiparous:
110
Nulliparous:
74
Duration of
second stage
of labor,
duration of
pushing, mode
of delivery,
blood loss
Nasir A, et
al.,
(2007)18
Pakistan 200
Raw data
reported, no
significant
difference
between
groups
2nd, 3rd Squatting
Not
Reported
Postpartum
hemorrhage,
retained
placenta,
shoulder
dystocia
Bomfim-
Hyppolito
S, et al.,
(1998)19
Brazil 248
26.4 ± 5.6
vs. 28.0 ±
6.4
1st, 2nd Sitting
Not
Reported
Blood loss,
length of the
second stage
of labor,
hemoglobin
and hematocrit
levels
de Jong P,
et al.,
(1997)20
South
Africa 514 25 vs. 24
1st, 2nd,
3rd
Squatting
Multiparous:
219
Nulliparous:
295
Length of
labor, blood
loss
Crowley P,
et al.,
(1991)21
Ireland 1,230
24.4 ± 4.1
vs. 24.3 ±
4.5
1st, 2nd,
3rd, 4th
Sitting
Multiparous:
0
Nulliparous:
1,230
Vaginal
operative
delivery,
duration of the
second stage
of labor, blood
loss
Turner M,
et al.,
(1986)22
England 636
Raw data
reported, no
significant
difference
between
groups
2nd Sitting
Multiparous:
348
Nulliparous:
288
Mean duration
of labor, mean
duration of the
second stage
of labor, mean
duration of
pushing, mode
of delivery,
postpartum
hemorrhage
Gupta J, et
al.,
(1989)23
United
Kingdom 114
Raw data
reported, no
significant
difference
between
groups
2nd Squatting
Multiparous:
51
Nulliparous:
63
Duration of
second stage
of labor,
duration of
pushing, blood
loss
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In order to combine the results from the seven studies to compute the overall summary effect, the R application
(Version 3.2.3) was used. The meta-analysis package was installed and the relative risks and standard errors for
each study were entered into R. The R output gave the weighted relative risks, 95% confidence intervals, fixed effect
weights, and random effect weights for each of the studies individually. R also reported the fixed effects model and
random effects model relative risk, 95% confidence interval, and p-value. The fixed effects model assumes the seven
studies were identical in terms of the study population. The random effects model assumes the studies were inherently
different. Therefore, the random effects model is the more relevant model for the meta-analysis as the studies were
conducted in different locations, at different times, and with different populations. The statistical heterogeneity was
calculated in order to determine whether there was significant between-study variability. The I2 value represents
statistical heterogeneity; a high percentage indicates more between-study variability. An alpha-level of <0.05 was
used to determine statistical significance for the fixed and random effects models as well as the test of statistical
heterogeneity. Since seven independently conducted studies were assessed, the random effects model was used to
generate a forest-plot to serve as a visual representation of the weighted relative risks and standard errors.
III. Results
The individual measures of effect (i.e., relative risk) from the seven studies were compiled to produce an overall
summary effect. The fixed effects model is reported below, but was not used in any data synthesis or visual represen-
tation. The forest plot represents the individual relative risks, standard errors, and weights (figure 5). Studies with
less variance (i.e., larger sample size and thus smaller standard errors) were assigned a heavier weight. The raw data
reported by Nasir A, et al., (2007) resulted in a relative risk of zero and therefore was unable to yield a 95% confidence
interval or standard error.18 This study was given a weight of zero, as the results reported are likely highly unreliable.
This study was not reported on the forest plot.
The overall summary effect is reported at the bottom of the forest plot. The vertical, solid blue line indicates a null
value of 1. The random effects summary reported a relative risk of 4.4108 (fixed effects summary=3.2210) represented
by the vertical, dashed red line. The 95% confidence interval for the random effects model was reported as 3.1514
– 6.1736 (fixed effects summary = 3.1005 – 3.3462), resulting in a P-value of <0.0001. These results suggest that
women who deliver in the non-supine position are 4.4108 (341%) times more likely to encounter perineal trauma as
compared to a woman delivering in the supine position. The I2 value was reported as 98.6%, which demonstrates the
high level of between-study variability and further affirms the use of the random effects model.
Figure 5: Forest plot displaying the relative risks of each study (blue squares) and overall relative risk (red diamond)
created by the Evidence Partners’ Forest Plot Generator (2016).30
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IV. Discussion
A. Key Findings
To my knowledge, the data from this systematic review and meta analysis are the first to suggest that women who
deliver in the supine position are less likely to encounter spontaneous perineal trauma than women who deliver in a
non-supine position (squatting or sitting). These novel findings support current Western medicine practices that often
encourage or even require women to give birth in the supine position.
Although the supine position is the clinical norm, there was previously little to no physiological evidence in
support of this position in terms of perineal integrity. However, the results of the meta-analysis provide indication that
the supine position may confer benefits to the perineum specifically. There are two potential explanations as to why
the supine position may reduce perineal trauma: 1) the supine position decreases the pressure placed on the perineum,
2) the supine position increases the attending medical provider’s access to the birth canal and perineum.
The supine position significantly reduces the pressure placed upon the perineum as compared to non-supine posi-
tions. In the supine position gravity is not pushing the fetus’ head down on the perineum, which may lead to a decrease
in perineal trauma. The inherent nature of the supine position reduces the effects of gravity while also increasing the
attending medical provider’s ability to support the perineum. Although research suggests that the introduction of the
supine position in the seventeenth century was originally an effort to increase convenience for the medical provider
rather than to improve maternal outcomes, improving maternal outcomes may have been a subsequent, unintended
result since the supine position allows the attending medical provider to visualize and support the perineum during
the entire second stage of labor.6 Perineal support is a common technique used to minimize spontaneous perineal
trauma. The attending medical provider places the fingers of one hand on the perineum and the other on the head of
the fetus to control the speed of the delivery.31 Women who deliver in the supine position may experience less perineal
trauma due to the fundamental nature of the position that takes pressure off of the perineum and increases access of
medical providers to the area. The data provided by the meta-analysis clearly suggests that the supine position reduces
the incidence of perineal trauma as compared to non-supine positions, however as with any study there were various
limitations and biases present in this systematic review.
Due to the nature of the studies included in this systematic review, participants assigned to a non-supine position
were often unable to maintain the position throughout the second stage of labor. Women from Western countries are not
accustomed to delivering in a non-supine position and therefore many find it difficult to maintain. Similarly, research
suggests that Western women are often unable to maintain the squatting position in particular for extended periods of
time as this position is not used while working or during defecation as it is in other countries.20 All of the studies
included in this systematic review were written in English, which suggests they were primarily conduced in Western
countries and therefore included participants who were not accustomed to non-supine positions either physiologically
or culturally. Thus, the supine groups typically consisted of larger sample sizes regardless of the researchers efforts to
randomize equal groups into each condition due to high attrition rates in the non-supine groups.
This systematic review evaluated two non-supine positions (sitting, squatting) in comparison to the supine position
in terms of perineal integrity. This comparison is beneficial because when women are permitted to be ambulatory dur-
ing the second stage of labor they rarely stay in one position the entire time.32 Therefore, assessing various non-supine
positions gives the systematic review more applicability in a real, clinical setting that may use freedom of movement
birth practices. In fact, the original intention of this systematic review was to also evaluate the kneeling/hands-and-
knees position alongside the sitting and squatting position, but no relevant studies assigned participants to this position.
Although there are practical benefits to evaluating more than one non-supine position, there are various limitations with
this approach. For example, it is not possible to tease apart if the squatting position or the sitting position resulted in a
higher risk of spontaneous perineal trauma or the combination of the two positions led to this outcome.
A woman who has vaginally delivered before (multiparous) versus a woman who is vaginally delivering for the
first time (nulliparous) are also likely to experience very different perineal outcomes. Spontaneous perineal trauma
is experienced at much higher rates in nulliparous than in multiparous women.12 This is an important risk factor to
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consider, however only Crowley P, et al., (1991) solely included nulliparous women.21 Interestingly, this study was
also the only study to find women who deliver in a non-supine position were less likely to experience spontaneous
perineal trauma than those in the supine position. This may suggest that non-supine positions are more effective in
preventing perineal trauma strictly in nulliparous women, however more research is needed in order to come to a more
definite conclusion. Limiting the study population to a homogenous group would improve the validity of the results,
as it is likely that the differences in parity play an important role in the incidence of spontaneous perineal trauma.
The weight of the infant is another important risk factor for spontaneous perineal trauma and this was not stan-
dardized nor adjusted for in the raw data of the seven studies evaluated in this systematic review.33 The data is less
reliable because subjects were not randomly assigned into control and experimental groups based on predicted weight
of the infant. For example, a woman with a ten-pound infant is already at an increased risk for spontaneous perineal
trauma regardless of her assigned position. This may have served as a confounding variable that altered the results.
Assessing all four degrees of spontaneous perineal trauma was another limitation to the statistical interpretation of
the results from the meta-analysis. This broad approach has benefits in terms of general ideas regarding birth prac-
tices, however it limits the specific conclusions that can be made from the data. Since all four degrees were assessed
together it is not possible to tell whether non-supine positions specifically lead to more first, second, third, or fourth
degree tears.
B. Future Research
Research examining the benefits and risks of Western-birthing practices is a field that is greatly lacking. A stag-
gering 75% of women are subjected to a restrictive, non-ambulatory birth in the supine position.9 Other medical
interventions with this high of an incidence would surely have a wealth of research to support the practice, however
this is not the case for the supine position. There are unlimited avenues to research in terms of this topic in the future.
The studies used in this systematic review, as well as most of the studies in the current literature, examined one non-
supine position in comparison to the supine position, however this is not a realistic depiction of the natural birthing
process. When women are allowed movement, they often take advantage of changing positions frequently throughout
the second stage of labor.32
In order to expand the clinical application of a birthing position study, a proposed experiment would randomly
allocate half of the subjects (n≥100 total subjects) to a traditional Western birth group (i.e., supine position, move-
ment restriction) and the other half to a freedom of movement group. The groups would be randomly allocated using
a random number generator and assignments would be distributed using sealed, opaque envelopes. It is important
that this study exclusively evaluates women who have not utilized epidural analgesia, are nulliparous, and “low-risk”
(cephalic presentation of a singleton fetus, >34 weeks gestation, no contraindications to vaginal delivery). Using
a homogenous group of participants allows the results of the study to be attributed to the intervention rather than a
confounding variable. The freedom of movement group would be videotaped throughout the entire second stage of
labor. The recorded video footage would allow researchers to quantify the time spent in each position in order to gain a
deeper understanding of whether or not one specific non-supine position is responsible for a pre-determined outcome.
Assigning participants to freedom of movement rather than one specific non-supine position would also reduce the
attrition rates. Due to the nature of this study it is likely impossible to avoid some level of attrition, however if partici-
pants are given the choice to assume any position other than the supine position there will be a greater likelihood that
subjects will be able to find a position that is comfortable and practical for their birth.
This proposed study would assess far more outcomes than spontaneous perineal trauma, such as duration of labor,
maternal rating of pain during labor, fetal Apgar ratings, maternal blood loss, etc. Assessing a wide range of outcomes
would allow the proposed study to be more clinically applicable as spontaneous perineal trauma is obviously not the
only issue that arises during birth. Although it is not possible to blind the participants or practitioners to the assigned
group of the subjects, it is possible and important to blind the individual conducting the outcome assessment. None of
the studies used in this systematic review included this as part of their methodology. However, blinding the individual
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conducting the assessment reduces the potential of bias and therefore improves the validity of the results.
This proposed study would allow clinicians a reliable source to reference when informing patients about birth
practices. It is important to give the patient autonomy and control over the birthing process when possible and reason-
able. Therefore, the aim of this study would not be to encourage clinicians to assign patients any particular birthing
position. Rather it would serve as a tool to inform patients and providers as to the best practices to reduce a wide range
of negative maternal and fetal outcomes.
C. Overall Conclusions
The results of this systematic review with meta-analysis suggest that women who deliver in the supine position are
less likely to experience spontaneous perineal trauma compared to women who deliver in a non-supine position (sitting
or squatting). Based on this evidence, the supine position can be recommended to reduce the incidence of spontaneous
perineal trauma. However, further research is needed to assess potential benefits and/or harms of the supine position
versus non-supine positions in terms of other maternal outcomes.
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V. Appendix
A. Terms and Definitions
Episiotomy: Surgical enlargement of the vulvar orifice for obstetrical purpose during birth.34
Multiparous: A female that has previously borne one or more offspring.34
Nulliparous: A female that has not previously borne offspring.34
Perineum: The area between the anus and the posterior part of the external genitalia.34
Second Stage of Labor: Begins when the cervix is completely dilated to ten centimeters and ends with the delivery of
the baby.35
Spontaneous Perineal Trauma: Natural trauma to the perineum, not induced by episiotomy.
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B. Quality of Reporting of Meta-Analyses (QUOROM) Checklist
Figure 6: QUOROM Checklist adapted from Moher D, et al., (1999).15
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C. “The Cochrane Collaboration’s Tool for Assessing Risk of Bias in Randomised [sic] Trials” Categories of
Bias
Table 5: Adapted from table 1 in the Cochrane Bias Assessment Tool (2011).16
D. Rationale for the Assignment of Bias
Table 6: Rationale for the assignment of bias for Stewart P, et al., (1983).17
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Table 7: Rationale for the assignment of bias for Nasir A, et al., (2007).18
Table 8: Rationale for the assignment of bias for Bomfim-Hyppolito S, et al., (1998).19
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Table 9: Rationale for the assignment of bias for de Jong P, et al., (1997).20
Table 10: Rationale for the assignment of bias for Crowley P, et al., (1991).21
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Table 11: Rationale for the assignment of bias for Turner M, et al., (1986).22
Table 12: Rationale for the assignment of bias for Gupta J, et al., (1989).23
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E. Raw Data Collection, 2x2 Contingency Tables
Table 13: Example of a 2x2 contingency table and the relative risk formula as defined by VassarStats (2015).27
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position
a - number of women who
delivered in the
non-supine position and
had perineal trauma
b - number of women who
delivered in the
non-supine position and
did not have perineal
trauma
n1 - total number of
women who delivered in
the non-supine position
Supine Position
c - number of women who
delivered in the supine
position and had perineal
trauma
d - number of women who
delivered in the supine
position and did not have
perineal trauma
n2 -total number of
women who delivered in
the supine position
Table 14: 2x2 contingency table and relative risk for Stewart P, et al., (1983).17
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position 49 18 67
Supine Position 37 15 52
RESULT: Relative Risk = 1.0278
Table 15: 2x2 contingency table and relative risk for Nasir A, et al., (2007).18
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position 0 100 100
Supine Position 9 91 100
RESULT: Relative Risk = 0
Table 16: 2x2 contingency table and relative risk for Bomfim-Hyppolito S, et al., (1998).19
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position 57 64 121
Supine Position 56 71 127
RESULT: Relative Risk = 1.0683
Table 17: 2x2 contingency table and relative risk for de Jong P, et al., (1997).20
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position 118 139 257
Supine Position 97 163 260
RESULT: Relative Risk = 1.2307
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Table 18: 2x2 contingency table and relative risk for Crowley P, et al., (1991).21
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position 122 133 255
Supine Position 111 82 138
RESULT: Relative Risk = 0.8319
Table 19: 2x2 contingency table and relative risk for Turner M, et al., (1986).22
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position 110 39 149
Supine Position 107 91 198
RESULT: Relative Risk = 1.3991
Table 20: 2x2 contingency table and relative risk for Gupta J, et al., (1989).23
Perineal Trauma Intact Perineum Total Number ofSubjects
Non-Supine Position 6 3 9
Supine Position 10 44 54
RESULT: Relative Risk = 3.6
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